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— INK- JET MARKER FOR PELLET-SHAPED AFTICLES — 
Background of the Invention 

The present invention relates generally to pellet 
marking devices, and in particular, to a pellet marking 
device which makes use of an ink- jet system. 

A variety of devices have been developed for 
applying desired indicia to pellet-shaped articles, including 
both regularly and irregularly shaped pellets. For example, 
U.S. Patents No. 4,632,028; 4,500,012; 4,413,556; 4,394,933; 
4,377,971; and 4,369,702 address various devices which may be 
used in applying indicia to articles such as candies, phar- 
maceutical capsules, tablets and the like, or any other 
pellet -shaped article to which identifying - indicia are to be 
applied. 

In terms of the means which are used to actually 
apply the indicia to these various articles, each of these 
devices, and the devices of the prior art, have conven- 
tionally made use of a contact-type printing system. To this 
end, a pair of rollers are provided including a design roll 
which forms the indicia to be applied to the articles, and 
which is disposed within an appropriate supply of ink, and a 
printing roll which is in contact with both the design roll 
and the articles which are to receive the indicia, for trans- 
ferring the ink-laden indicia from the design roll to the 
arti9les in question. An exemplary description of such a 
device may be found in U.S. Patent No. 4,528,904. 

Each of the above-described pellet marking devices 
is therefore based upon a printing technique which requires 
direct contact between the printing assembly and the articles 
which are to receive the indicia. Often, contact between the 
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that proper markings are transferred to the articles , and 
that the articles are maintained in proper position during 
this procedure • For example, direct contact between the 
printing device and the articles is often important in 
assuring that a sharp image is transferred to the product. 
In many cases, direct contact between the printing device and 
the articles is essential to such a transfer. This would 
particularly apply to the spin-printing of capsules, caplets 
and the like, since contact between the printing device and 
the articles which are to receive the indicia must be suf- 
ficient to cause the articles to spin within an appropriate 
carrier so that the desired indicia are properly applied 
about the circumference of the articles. 

However, in some cases, the articles which are to 
receive the indicia have been found to be so fragile that a 
certain potential for breakage of the articles may arise in 
the course of the printing procedure. This problem most 
clearly manifests itself in the application of indicia to 
candies and the like, although similar problems may also be 
encountered in connection with certain pharmaceutical for- 
mulations, depending upon their consistencies. The contact 
pressure which is applied against such articles may be 
adjusted C reduced) in an effort to overcome this problem. 
However, this too presentis a problem in that the resiliency 
of the printing roll tends to vary in use, causing changes 
over time. Moreover, this reduction in potential for 
breakage is achieved at the expense of less reliable 
printing, since contact between the printing device and the 
articles is reduced. 

Such difficulties can result either in the incom- 
plete application of indicia (partially or entirely) to the 
articles, at one extreme, or damage to the articles, at the 
other. These problems are further complicated when irregu- 
larly shaped pellets are to be marked, since the surface 
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the necessary penetration of the contacting printing device 
even more difficult to establish. 

It therefore became desirable to develop an alter- 
native to contact-type printing devices to enable the appli- 
cation of indicia to pellets which are unable to 
satisfactorily withstand the constraints of actual contact 
with the printing device. 

Summary of the Invention 

It is therefore a primary object of the present 
invention to provide a device for applying indicia to 
pellet-shaped articles which does not require contact with 
the articles to be imprinted. 

It is also an object of the present invention to 
provide a non-contacting pellet marking device which mini- 
mizes, or effectively eliminates the potential for breakage 
of the product in the course of the printing operation. 

It is also an object of the present invention to 
provide a non-contacting pellet marking device which is 
capable of applying indicia to both regularly shaped and 
irregularly shaped pellets. 

It is also an object of the present invention to 
provide a non-contacting pellet marking device which is 
capable of assuring that the desired indicia are completely 
and reliably applied to each of the pellet-shaped articles 
being processed. 

It is also an object of the present invention to 
provide a non-contacting pellet marking device having the 
foregoing capabilities, yet which is simple in construction, 
maintenance and operation. 

These and other objects are achieved in accordance 
with the present invention by providing a pellet marking 
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device and the pellets to be marked in the course of its 
operation. This is accomplished by combining a suitable 
carrier system for the pellet-shaped articles to be 
imprinted with an ink-jet system for applying the indicia to 
the articles as the articles pass beneath the ink- jet 
printing head. 

Previously, it would have been expected that the 
use of an ink-Jet system to apply indicia to pellet-shaped 
articles would not produce a satisfactory result in view of 
various limitations inherent in the ink- jet system. For 
example, the lack of contact between the printing device and 
the pellets to receive the indicia makes reliable posi- 
tioning of the articles extremely difficult. This would 
lead to the expectation that the indicia would not be 
reliably applied to each of the articles due to irregulari- 
ties in their positioning. For similar reasons, an unaccept- 
able decrease in the clarity of the transferred image would 
be expected. 

Aggravation of these problems would be expected 
when operating upon irregularly shaped pellets, such as can- 
dies or the like, or when using the types of dyes which the 
FDA has approved for use in connection with such applica- 
tions. The FDA-approved dyes present a particularly dif- 
ficult problem in conjunction with ink-jet printing systems 
in that they generally contain pigments and other diluents 
(or carrier) which must be approved for human consumption, 
but which tend to clog the very fine nozzles of the ink- jet 
printing system; more so than would ordinary dyes (\^ich 
allow a greater leeway to alter the dye composition to fa- 
cilitate spraying). 

In accordance with the present invention, it has 
been found that these anticipated difficulties can be over- 
come by appropriately combining the ink-jet system with a 
pellet-conveying system which is especially configured to 
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proper position as they traverse the ink-jet system. For 
further detail regarding a pellet-shaped article marking 
apparatus in accordance with the present invention, 
reference is made to the detailed description which follows, 
taken in conjunction with the following illustrations. 

Brief Description of the Drawings 

Figure 1 is an isometric view of a pellet marking 
apparatus in accordance with the present invention. 

Figure 2 is a side elevational view of the appara- 
tus of Figure 1. 

Figure 3 is a top plan view of the apparatus of 

Figure 1* 

Figure 4 is an end elevational view of the appara- 
tus of Figure 1. 

Figure 5 is a top plan view of a carrier bar used 
in the apparatus of Figure 1. 

Figure 6 is a side elevational view of the carrier 
bar of Figure 5 . 

Figure 7 is a top plan view of a pocket of the 
carrier bar of Figures 5 and 6. 

Figure 8 is a sectional view of the pocket of 
Figure 7, taken along line 8-8. 

Figure 9 is a partial, side elevational view of a 
knock-out mechanism for use in connection with the carrier 
bars of Figures 5 and 6 . 
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Figure 11 is a partial, side elevational view of an 
adjustment mechanism for the guide of Figure 10 • 

Figure 12 is a sectional view of the guide of 
Figure 10, taken along line 12-12. 

Figure 13 is a sectional view of the guide of 
Figure 10, taken along line 13-13* 

Figures 14 to 16 are schematic representations of 
alternative embodiment conveying paths in accordance with 
the present invention. 

In the several views provided, like reference 
nximerals denote similar structure. 

Detailed Description of the Preferred Kmbodiment 

Figure 1 illustrates a pellet marking apparatus 1 
for marking any of a variety of pellet-shaped articles with 
appropriate indicia. The pellet -shaped articles may be 
regularly shaped, such as capsules, caplets, pills, tablets 
and other spherical, oval or cylindrical shapes, as well as 
irregularly shaped articles. The indicia to be applied to 
these articles may be varied according to need, depending 
upon the markings which are to be applied to the articles, 
but will generally be of a food-grade, or even a phar- 
maceutical grade, in view of the anticipated uses for such 
indicia. For purposes of illustration, pellets CP), both 
marked and unmarked, are shown in Figoire 1 only. 

The pellet marking apparatus 1 is supported upon a 
frame 2 having spaced legs 3 for providing a free standing 
support. Extending from the frame 2 is a conveyor mechanism 
4 for conveying pellets through the apparatus 1 as will be 
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veyor mechanism 4 in organized fashion, and a printing head 
6 positioned at an appropriate location along the conveyor 
mechanism 4. Operation of the resulting assembly is advan- 
tageously regulated from a centrally located control panel 
7. 

Referring to Figures 2-4, the conveyor mechanism 4 
takes the form of a continuous chain conveyor 10 disposed • 
upon appropriately positioned sprockets 11. The chain con- 
veyor 10 operates to receive a series of carrier bars 12 for 
collecting pellets from the feed hopper 5 and for conveying 
the collected pellets through the pellet marking apparatus 
1. In the illustrative embodiment of Figures 2-4, the chain 
conveyor 10 forms a conveyor path which initially progresses 
along an inclined portion 13, extending from the feed hopper 
5, and which then passes to a generally horizontal portion 
14. Thereafter, the chain conveyor 10 passes through a 
declining portion 15, eventually reaching the discharge at 
16. Return of the chain conveyor 10 from the declining por- 
tion 15 to the inclined portion 13 is unsupported, allowing 
a degree of slack in the chain conveyor 10 to accommodate 
irregularities in the system. An appropriate motor/gear- 
reduction unit 17 is provided to operate the chain conveyor 
10, in the direction of the arrow 18. 

The feed hopper 5 is adapted to receive a quantity 
of pellets for controlled delivery to the chain conveyor 10. 
Pellets are introduced to the feed hopper 5, filling the 
cavity 20 which is defined by the enclosure 21 of the feed 
hopper 5, and resting upon the carrier bars 12 of the chain 
conveyor 10. For this reason, and to maximize the number of 
pellets which may be processed through the pellet marking 
apparatus 1, the carrier bars 12 are advantageously attached 
to the chain conveyor 10 in relatively close, juxtaposed 
relationship to one another, forming a substantially con- 
tinuous conveyor surface. 
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more pellet receiving pockets 25, disposed transversely along 
their length. Accordingly, as the carrier bars 12 are drawn 
beneath the feed hopper 5, the pockets 25 of the carrier 
bars 12 operate to receive and entrain pellets from the feed 
hopper 5, drawing the pellets along the conveyor mechanism 4 
for further processing. To be noted is that although the 
carriers bars 12 illustrated in Figures 2-4 illustrate only 
two such pockets 25 for each carrier bar 12, for purposes of 
simplicity, the carrier bars 12 may be provided with any 
number of pockets 25 disposed along their length, as 
desired, enabling significant numbers of pellets to be pro- 
cessed in parallel. 

Provided that a sufficient quantity of pellets is 
contained within the cavity 20 of the feed hopper 5, the 
pockets 25 of the carrier bars 12 will become filled with 
pellets as the conveyor mechanism 4 is drawn beneath the 
feed hopper 5, in the general direction of the arrow 26. 
Before proceeding from beneath the feed hopper 5, the 
carrier bars 12 and the pellets 25 which they contain will 
encounter a brush 27 which rotates in a direction opposite 
to the direction of transport of the pellets 25, as shown by 
the arrow 28. The brush 27 primarily operates to return 
pellets to the cavity 20 of the feed hopper 5 which have not 
been received within one of the pockets 25 of the carrier 
bars 12. However, the brush 27 also operates to effectively 
seat the pellets which have been received within the pockets 
25 of the carrier bars 12, within their respective pockets. 
In this fashion, pellets ar^ reliably transferred from the 
feed hopper 5 to the conveyor mechanism 4, for further pro- 
cessing. To be noted is that should it become desirable to 
remove pellets from the feed hopper 5, for cleaning or ser- 
vicing of the unit, a trap door 29 is provided at the rear 
of the feed hopper 5 which is operable by lifting the knob 
30 to relieve the feed hopper 5 of its contents. 
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entrainment of rows of pellets within the pockets 25 of the 
carrier bars 12 as the carrier bars 12 are conveyed along 
their desired path by the conveyor mechanism 4. For unifor- 
mity of result, it is important for the pellets to be 
received within the pockets 25 of the carrier bars 12 so 
that the pellets do not unnecessarily extend from the 
pockets 25 (i.e., sitting in the pockets on their ends). 
While the rotating brush 27 operates to achieve such a 
result, additional measures may be provided, if desired, to 
further assure that the pellets are properly seated within 
the pockets 25 of the carrier bars 12. One such measure is 
to provide an additional rotating brush, similar to the 
brush 27, along the inclined portion 13 of the chain con- 
veyor 10- However, since this could potentially cause 
pellets to be thrown from the pockets 25, it is preferred to 
ensure seating of the pellets by locating a vibrator 31 
beneath the inclined portion 13 of the chain conveyor 10 so 
that the carrier bars 12 are caused to encounter a vibrating 
surface 32 as the carrier bars 12 are drawn along the 
inclined portion 13 of the chain conveyor 10. This has the 
added advantage of freeing the inclined portion 13 of poten- 
tially interfering structures, for purposes which will 
become apparent from the description which follows. 

Upon transferring the pellets from the feed hopper 
5 to the pockets 25 of the carrier bars 12, it then remains 
to apply appropriate indicia to the pellets prior to their 
discharge from the marking apparatus 1, at 16. The con- 
figuration of the conveyor mechanism 4 which is selected for 
illustration in Figures 2-4 provides three different areas 
for accomplishing this result. The embodiment illustrated 
shows placement of the printing head 6 along the horizontal 
portion 14 of the chain conveyor 10. While this placement 
has been selected for ease of description and illustration, 
it will be seen from the description which follows that it 
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inclined portion 13 of the chain conveyor 10, or the 
declining portion 15 of the chain conveyor 10, as desired. 
Xt is even possible for multiple printing heads 6 to be 
placed along different portions of the chain conveyor 10 to 
allow multiple indicia (e.g., different markings, different 
colors, etc.) to be applied to the pellets as the pellets 
are conveyed through the marking apparatus 1. Further 
discussion of the printing head 6 will be provided below, 
based upon its placement along the horizontal portion 14 of 
the conveyor mechanism 4. Special considerations which 
might apply to placement of the printing head 6 at other 
locations along the chain conveyor 10 will be discussed 
where appropriate - 

In any event, after receiving indicia from the 
printing head 6, the chain conveyor 10 will cause the 
pellets carried by the carrier bars 12 to progress to the 
declining portion- 15 of the chain conveyor 10, for eventual 
discharge at 16. _ To make sure that the pellets do not fall 
from the carrier bars 12 in the course of traversing the 
declining portion 15 of the chain conveyor 10, a guide 35 is 
provided which adjustably overlies the declining portion 15 
of the chain conveyor 10 so that the pellets are securely 
retained within the pockets 25 of the carrier bars 12, 
without damaging or otherwise marring the pellets in the 
course of this transfer. 

To be noted is that in Figures 2-4, the pockets 25 
of the carrier bars 12 are simply circular (hemispherical) 
in configuration. Often, this will be adequate to effec- 
tively receive and position pellets for processing as pre- 
viously described. However, it has been found that 
appropriate modification of the configuration of the pockets 
of the carrier bars 12 can be effective in providing still 
further assurances that the pellets proceed through the 
pellet marking apparatus 1 in desired fashion. To this end. 
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preferably provided with configured pockets which are espe- 
cially adapted to receive and seat the pellets which are 
received from the feed hopper 5, especially irregularly 
shaped pellets such as the pellet 41 shown in Figure 5. 

Referring particularly to Figures 7 and 8, it is 
seen that the pellet receiving pockets 40 include tapered 
marginal portions 42 and a configured base 43. The tapered 
marginal portions 42 operate to facilitate transfer of the 
pellets from the feed hopper 5 to the pockets 40, as well as 
to avoid sharp edges which could potentially mar the pellets 
as they enter the pockets 40. The configured base 43 com- 
bines with the generally sector-shaped pocket 40 to urge a 
pellet toward the foot 44 of the pocket 40 so that the 
pellet comes to rest upon the generally circular bed 45 of 
the base 43. Such structure gives rise to a "funneling" 
effect which tends to direct pellets received within the 
pockets 40 toward the foot 44 aAd upon the bed 45, providing 
a known reference for use in applying indicia as will become 
apparent from the discussion which follows, and properly 
seating the pellet in this position during subsequent 
printing operations. 

This configuration also has the beneficial effect 
of facilitating discharge of the pellets from the pockets 
40, at 16, under the influence of gravity. However, under 
certain extreme conditions such as increased temperature, 
the use of relatively sticky pellet coatings, or even 
overspray resulting from the ink used in the marking pro- 
cess, it is conceivable that pellets will at times become 
caught within the pockets 40 (or the pockets 25), preventing 
their reliable discharge at 16. An air jet may be provided, 
if desired, to assist in removal of the pellets from the 
pockets 25, 40 of the carrier bars 12, and to assist in 
drying of the ink applied to the pellets. However, to pro- 
vide positive assurances that the pellets are effectively 
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apparatus 1 is preferably provided with a 3cnock-out mecha- 
nism 50, as shown in Figure 9, which operates in combination 
with a series of slots 51 provided in the carrier bars 12, 
as shown in Figures 5 and 6. 

The slots 51 are configured to permit a pair of 
knock-out bars 52 to extend into the pellet receiving 
pockets 40 of the carrier bars 12, to forcibly eject the 
pellets from the pockets 40. Although stationary knock-out 
bars may be used for this purpose, to further prevent poten- 
tial damage or marring of the pellets being processed it is 
preferred that the knock-out bars 52 reciprocate so as to 
only briefly and lightly impact the pellets at the discharge 
16* To this end, the knock-out bars 52 are pivotally 
mounted, at 53, to operate responsive to a bell-crank mecha- 
nism 54 which is appropriately timed to operation of the 
marking apparatus 1 to effectively discharge the pellets 
from the pockets of the carrier bars 12 as the carrier bars 
12 pass the discharge 16. 

The foregoing operates to convey parallel rows of 
pellets along the conveyor mechanism 4 and beneath the 
printing head 6. In accordance with the present invention, 
the printing head 6 operates to apply indicia to the pellets 
making use of a printing mechanism which does not contact 
the pellets, but rather which is spaced from the pellets as 
the series of pellets progress beneath the printing head 6. 

To this end, the printing head 6 incorporates a 
pair of ink-jet printing heads 55 which are positioned in 
general alignment with the rows of pockets 25, 40 of the 
carrier bars 12 so that suitable indicia may be applied to 
the pellets seated within the pockets 25, 40 as the carrier 
bars 12 pass beneath the pair of printing heads 55. 
Although any of a variety of ink- jet printing heads 55 may 
be selected for this purpose, a printing head which has been 
found to be particularly useful for this purpose is the "PT 
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Corporation. This printing head, in combination with an 
appropriate controller, has been found to provide effective 
results in accordance with the present invention, while 
enabling any of a variety of indicia to be applied to the 
pellets being processed in a simple and straightforward 
manner. Moreover, since ink- jet printing heads of this type 
are operated responsive to a microprocessor based 
controller, the pattern being applied by the printing heads 
is readily varied without having to change design rolls or 
the like, as is necessary in connection with conventional 
contact-type printing methods. In using ink- jet printing 
heads of this type, it has been found that effective results 
can be achieved by spacing the outlet of each printing head 
55 from the surface of the pellets to be imprinted by a 
distance on the order of 2 to 10 mm, with 3 to 5 mm being 
the preferred spacing for this purpose. 

Any of a variety of methods ma^y be used to properly 
coordinate operation of the ink- jet printing heads 55 (in 
accordance with signals received from their respective 
controllers), to assure that the indicia are appropriately 
applied to the pellets as they pass beneath the printing 
head 6. For example, one of the sprockets 11 receiving the 
chain conveyor 10 may be provided with a slotted or aper- 
tured timing wheel which, in conjunction with an electro- 
optical device, may be used to detect (time) the positioning 
of the carrier bars 12, and the pellets which they contain. 
Alternatively, an electro-optical device may be positioned 
ahead of the printing head 6, just over the pockets 25, 40 
of the carrier bars 12, to sense the anticipated arrival of 
pellets beneath the printing head 6 . This latter con- 
figuration has the added advantage of providing a means for 
determining whether or not the pockets 25, 40 actually con- 
tain a pellet, so that the corresponding ink- jet printing 
head 55 may be enabled or disabled depending upon the status 
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In either event, proper synchroaization between the 
tinting device and the operation of the printing heads 55 
operates to effectively and reliably transfer markings to 
the pellets as they are conveyed beneath the printing head 
6. This result is further enhanced when using the con- 
figured pockets 40 of Figures 7 and 8 since the funnel ing 
effect developed by the configured pockets 40 operates to 
further assure that the pellets are positioned at a known 
location within the pellet receiving pockets 40, i.e., the 
foot 44 of the pocket 40, resting upon the bed 45. 

As previously indicated, a pair of ink-jet printing 
heads 55 are mounted in the printing head 6 to correspond- 
ingly address each of the rows of pockets 25, 40 which are 
developed in the carrier bars 12 of the chain conveyor 10. 
These printing heads 55 may be used to apply similar, or 
even different indicia to the pellets being processed, as 
desired. However, due to the close proximity of the pockets 
25, 40 of the carrier bars 12, and the relatively large size 
of the printing heads 55, the printing heads 55 are prefer- 
ably contained within the printing head 6 in a staggered 
arrangement to permit appropriate alignment between the 
printing heads 55 and the pockets 25, 40. Differences in 
positioning resulting from this staggered relationship are 
easily accommodated by appropriately compensating the timing 
scheme previously described, to account for these differ- 
ences using the controller which operates the printing heads 
55. 

Referring again to Figures 2-4, each of the 
printing heads 55 are advantageously supplied with ink from 
a common reservoir 56 associated with the printing head 6. 
As previously indicated, printing quality and effectiveness 
will depend upon the distance established between the 
printing heads 55 and the pellets which are to be marked. 
Adjustment of this distance, as well as the lateral posi- 
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ment knobs 57 which are provided on the front of the 
printing head 6. A drain 58 may be provided for servicing 
purposes, if desired. 

As previously indicated, placement of the printing 
head 6 along the horizontal portion 14 of the chain conveyor 
10, as previously described, is only one of several place- 
ments for the printing head 6. If desired, the printing 
head 6 could similarly be placed along the inclined portion 
13 of the chain conveyor 10, operating in similar fashion - 
This is permitted because, apart from placement of the ink 
reservoir, operation of the printing heads 55 is essentially 
independent of their orientation. It is also possible to 
place the printing head 6 along the declining portion 15 of 
the chain conveyor 10- However, in such case, special steps 
must be taken to assure that the desired indicia are applied 
as previously described despite the significant decline 
encountered by the pellets as they traverise the declining 
portion 15 . 

To this end, reference is made to Figures 10-13, 
which illustrate the guide 35 in further detail. To enable 
the ink-jet printing heads 55 of the printing head 6 to 
access the pellets as they traverse the declining portion 15 
of the chain conveyor 10, the guide 35 is provided with a 
pair of longitudinally extending slots 60. Each of the 
slots 60 are tapered at 61 (Figure 11), to effectively 
receive the ink-jet printing heads 55 so as to achieve their 
desired spacing from the pellets which proceed beneath the 
guide 35. The guide 35 is additionally provided with 
grooves 62 which progress fully along the length of the 
guide 35 to provide a channel for receiving the indicia 
which are applied to the pellets as the pellets progress 
along the declining portion 15 of the chain conveyor 10, to 
make sure that the ink has sufficient time to dry before 
encountering a solid surface. This also has the added 
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the guide 35* 

As is best illustrated in Figure 11, the guide 35 
is fully adjustable to make sure that adequate clearance is 
provided between the guide 35 and the carrier bars 12 of the 
chain conveyor 10, to prevent binding and to avoid marring 
of the pellets being conveyed. Indeed, such adjustment may 
be used to effectively expose desired surfaces of the 
pellets to be marked, through the slot 60 of the guide 35, 
providing an accurate means for regulating the distance be- 
tween the surface of the pellets and the operative surface 
of the ink- jet printing heads 55, despite the significant 
incline encountered by the pellets. Such adjustment is 
preferably accomplished by providing the guide 35 with mount- 
tings 63 which are adapted to removably engage a pair of 
eccentrics 64 associated with the frame 2 of the marking 
apparatus 1, although any of a variety of adjustment devices 
may be used for this purpose, if desired. 

It will therefore be seen that the foregoing struc- 
ture operates to effectively apply indicia to pellet-shaped 
articles, including both regularly and irregularly shaped 
articles, without necessitating contact between the printing 
apparatus and the articles to be imprinted. It will also be 
understood that the foregoing structure is capable of 
variation without departing from the spirit and scope of the 
present invention. 

For example, the configuration of the conveyor 
mechanism 4 may be freely varied. The embodiment 
illustrated in Figures 1-13 of the drawings allows placement 
of the printing head 6 along any of three different portions 
of the chain conveyor 10, either individually or in plural 
combinations. However, other conveyor mechanisms may be 
used, if desired, depending upon the desired placement for 
the printing head 6. For example, a significantly 
simplified conveyor mechanism 65 is shown in Figure 14, 
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along its inclined portion 66, downstream from the region 
which would receive the feed hopper 5» Figure 15 illus- 
trates a conveyor mechanism 67 which allows the printing 
head 6 to be positioned either along its inclined portion 68 
or its horizontal portion 69. Figure 16 illustrates a con- 
veyor mechanism 70 which allows the printing head to be 
positioned either along its inclined portion 71 or its 
declining portion 72. Other configurations are also 
possible. 

Also capable of variation is the configuration of 
the carrier bars which are supported by the conveyor mecha- 
nism. Some of these modifications have already been 
discussed. However, it is to be understood that any of a 
number of different pocket configurations may be used in 
connection with the carrier bars, and that any number of 
pockets may be provided across the length of the carrier 
bars to develop additional rows for applying indicia, as 
desired. 

Also capable of variation are the ink-jet printing 
heads which are selected for use in connection with the 
printing head 6, as well as the physical structures which 
are use to mount and position the printing heads as pre- 
viously described. 

It will therefore be understood that various 
changes in the details, materials and arrangement of parts 
which have been herein described and illustrated in order to 
explain the nature of this invention may be made by those 
skilled in the art within the principle and scope of the 
invention as expressed in the following claims. 
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CLAIMS 

What is claimed is? 

1. An apparatus for marking indicia on pellet -shaped 
articles, comprising! 

a feed hopper for receiving a plurality of 

said articles? 

conveyor means operatively associated with 
said feed hopper for receiving said articles from said feed 
hopper and for conveying said received articles through said 
apparatus? and 

means for applying said indicia to said- 
articles, operatively associated with said conveyor means to 
apply said indicia as said articles pass said indicia 
applying means, without coming into contact with surfaces of 
said articles,. 

2. The apparatus of claim 1 wherein said indicia 
applying means is an ink- jet printing device. 

3. The apparatus of claim 2 wherein said ink- jet 
printing device is spaced from the surfaces of said articles 
by about 2-10 mm. 

4. The apparatus of claim 3 wherein said spacing 
is about J— -> mm. 

5. The apparatus of claim 2 wherein said ink- jet 
printing device uses an PDA-approved ink. 

6. The apparatus of claim 2 wherein said ink- jet 
printing device is associated with horizontal portions of 
said conveyor means. 

7. The apparatus of claim 6 wherein said feed 
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8 . The apparatus of claim 2 wherein said ink- jet 
printing device is associated with inclined portions of said 
conveyor means • 

9 . The apparatus of claim 8 wherein said feed 
hopper is associated with said inclined portions, in advance 
of said printing device. 

10. The apparatus of claim 2 wherein said ink- jet 
printing device is associated with declining portions of 
said conveyor means. 

11. The apparatus of claim 10 wherein said feed 
hopper is associated with inclined portions of said conveyor 
means, in advance of said printing device. 

12. The apparatus of claim 10 wherein said appara- 
tus includes a guide overlying portions of said conveyor 
means, to retain said articles to said conveyor means. 

13. The apparatus of claim 12 wherein the printing 
device ds operatively associated with said guide, and 
wherein said guide includes a slot for permitting com- 
munication between said printing device and articles con- 
veyed by said conveyor means. 

14. The apparatus of claim 13 wherein said guide 
is adjustably positioned with respect to said conveyor 
means . 

15. The apparatus of claim 13 wherein said guide 
includes a groove extending in the direction of movement of 
said articles, and configured to receive printed surfaces of 
said articles therein. 

16. The apparatus of claim 2 wherein said ink- jet 
printing device is adjustably associated with said conveyor 
means . 
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veyor means. 

18. The apparatus 
ity of printing devices are 
articles to be marked. 

19. The apparatus 
ity of printing devices are 
of articles to be marked. 



of claim 17 wherein said plural - 
associated with a single row of 

of claim 17 wherein said plural - 
associated with different rows 



20. The apparatus of claim 19 wherein said plural- 
ity of printing devices are adjacent to one another, and 
wherein said adjacent printing devices receive ink from a 
common source. 

21. The apparatus of claim 2 wherein said printing 
device is operated responsive to timing signals produced by 
said conveyor means. 

22. The apparatus of claim 2 wherein said printing 
device is operated responsive to timing signalsL produced in 
accordance with the presence of an article in the vicinity 
of said printing device. 

23. The apparatus of claim 22 wherein said 
printing device is operated only when an article is present 
in the vicinity of said printing device. 

24. The apparatus of claim 1 wherein said feed 
hopper is operatively associated with inclined portions of 
said conveyor means. 

25. The apparatus of claim 24 wherein the ter- 
minating end of said feed hopper includes a brush which 
rotates in a direction opposite to the direction of movement 
of said conveyor means . 



26, 
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plurality of article receiving pockets associated with said 
conveyor means. 

27. The apparatus of claim 26 wherein said appara- 
tus includes vibrator means for seating said articles in 
said article receiving pockets. 

28. The apparatus of claim 1 wherein said conveyor 
means includes a plurality of carrier bars for receiving 
said articles from said feed hopper. 

29. The apparatus of claim 28 wherein each of said 
carrier bars includes a plurality of article receiving 
pockets for processing parallel rows of said articles. 

30. The apparatus of claim 28 wherein said carrier 
bars have hemispherically-shaped pockets for receiving said 
articles • 

31. The apparatus of claim 28 wherein said carrier 
bars have configured pockets for receiving said articles. 

32. The apparatus of claim 31 wherein said con- 
figured pockets are sector-shaped. 

33. The apparatus of claim 32 wherein said pockets 
have a contoured base which progresses downwardly to a floor 
positioned adjacent to the foot of each sector-shaped 
pocket. 

34. The apparatus of claim 33 wherein marginal 
portions of said pockets are tapered to the surface of said 
carrier bars. 

35. The apparatus of claim 31 wherein said pockets 
are configured to receive regularly shaped articles. 

36. The apparatus of claim 35 wherein said pockets 
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37. The apparatus of claim 31 wherein said pockets 
are configured to receive irregularly shaped articles. 

38. The apparatus of claim 37 wherein said pockets 
are configured to position said irregularly shaped articles 
in general alignment with said printing device. 

39. The apparatus of claim 28 wherein said carrier 
baxs have pockets for receiving said articles, and slots for 
communicating with bottom portions of said pockets. 

40. The apparatus of claim 39 wherein said appara- 
tus includes means for ejecting articles from said pockets. 

41. The apparatus of claim 40 wherein said 
ejecting means is a bar extending through the slots in said 
carrier bars. 

42. The apparatus of claim 41 wherein said bar is 
reciprocated to extend into said pockets on an intermittent 
basis, 

43. A process for marking indicia on pellet-shaped 
articles, comprising the steps of: 

providing means for conveying said articles 
through said apparatus; 

feeding articles to said conveying means, from 
a feed hopper; and 

applying said indicia to said articles as said 
articles are conveyed through said apparatus, without coming 
into contact with surfaces of said articles. 

44. The process of claim 43 wherein said indicia 
are applied to said articles with an ink-jet printing 
device. 



45. A pellet-shaped article marked according to 
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